Introduction
Metal phthalocyanine compounds(MPc) have received a great deal of attention due to similarity in structure between their molecules and chlorophyll or hemoglobin. They are hardly soluble in almost solvents except those of very acidic or very basic. Since highly insoluble character of phthalocyanines, their structural investigations or applications are difficult 1 3) obtain outstanding durability of odorant-removing effects.
In general, reactive dyes with excellent durability to washing have certain reactive groups forming covalent bonds between cellulose and dye molecule 16, 17) .
The principal reactive systems of Procion ® dyes are based on a nucleophilic substitution mechanism by halogeno-substituted triazine, pyrimidine, pyrazine, thiazole and pyridazone groups in the presence of alkali 18) .
In this paper, novel type of reactive dye 3 based on Fe(Ⅲ)-phthalocyanine derivative, which contain four carboxylic acid groups in the aromatic rings providing both the water solubility at basic conditions and the deodorization effect was synthesized and evaluated their properties. Chlorotriazine ring acts as a functional group forming covalent bond with the hydroxylic groups in the cellulose, as shown in Scheme 1. 
Experimental

Synthesis of phthalocyanine derivatives
Dyeing and determination of fixation yields
The compound 3 was dyed onto cotton fiber by an exhaust method which was carried out at 1, 2, 3% o.w.f.(on the weight of fiber), liquor ratio 1:100, 45g/l of NaCl, 25g/l of Na2CO3 and temperature of 60 and 90 for 60min. Then, the dyed fabrics were ℃ ℃ dried at room temperature and washed out under condition of liquor ratio 1:100, 90 for 30min. All of ℃ dyeing process was carried out by means of a KS-W24
Inter Cooler IR dyeing machine(Korea Scientific Co.). (2) where A 0 and A 1 are the absorbance at λ max of the dye originally in the dye bath and of the residual dye after dyeing, respectively and A2 is the absorbance at λmax of the dye extracted during wash out process.
Wash fastness
K/S values of treated cotton fabrics were measure by a CCM system(X Rite Color Premier 8200, X-Rite) -and deodorizing rates were tested by a detector tube method for ammonia gas(GV 100, Gastec, Japan). Peaks at 3435cm -1 and 1653cm -1 indicate the presence of OH and C=O of the COOH group, respectively, as well as peak at 1321cm -1 is assigned to NO 2 , for and C=O of the COOH group, and absorption peak at 1617cm -1 is due to the presence of N-H.
As shown in Table 1 , existence of Cl atom on 66.8% at 90 from 46.7% at 60 . K/S values were ℃ ℃ also increased as temperature goes up, thus dyeing on 3% o.w.f. the K/S value was increased around 30%
at 90 compared to that of 60 dyeing.
℃ ℃
The exhaustion and fixation yields at 90 dyeing ℃ were compared between compound 1 and compound 3, as shown in Table 2 . Results of exhaustion yields for two analogues clearly indicated their similar affinity onto cellulosic fiber, which ranged from 81.6% to 82.7%. By comparing with those of conventional reactive dyes, these figures seem to be slightly lower when their molecular size was considered. However, two analogues showed different values in the fixation yields, as it was expected. Much higher final dyeing yield was observed for compound 3, which was 74%, in comparison with that of compound 1, which was just 61%, therefore around 20% higher result was observed. This or 5 in gray scale onto the adjacent multifibers, as shown in Table 3 . In particular, the ratings on PET and acrylic fibers to be better than other fibers. also occur in addition to oxidizing enzyme like reaction 19) .
Deodorizing rates of cotton fiber dyed with compound 3 were gradually increased from 81%, 84%, 88% upto 91%, by passing time of 30 min, 60 min, 90 min, 120 min, respectively( Table 4 ). The high deodorizing rate at initial stage(30 min) can illustrate the efficient formation of acid base complex between -carboxylic acids of compound 3 and ammonia gas.
In textile segments, most of deodorants including TiO2 photo-catalyst exhibit less than 80% of deodorizing rate, even it would be dramatically reduced after several times of washing due to their poor durability. Therefore the advanced deodorizing rate for compound 3 can be promising to be a novel reactive dye performing durable and effective deodorizing function. Table 4 . Deodorizing rate of cotton fiber treated with compound 3
Conclusion
Three kinds of iron phthalocyanine derivatives were Wash fastness of compound 3 tested using by multifibers was evaluated as ratings 4-5 or 5.
In terms of deodorizing rate, cotton fiber dyed with compound 3(3% o.w.f.) at 90 provided an outstan ℃ -ding rate of 91% for ammonium gas after passing time of 120min.
